Sex Reversal in
(Comm. May 12, 1966) In an interesting article on the sex reversal in Inegocia crocodilia from the East China Sea, Aoyama et al. (1964) *' reported that a majority of specimens measuring about 20 cm in total length had the immature bisexual gonads, although a few individuals of this size exhibited the testes destitute of ovarian elements, while gonads of fish grown up to about 40 cm in length were invariably ovaries totally devoid of testicular portions. On the basis of these findings, the authors postulated that protandric sex reversal takes place in the platycephaloid fish.
However, perusal of their article and careful examination of accompanying figures raised a question as to the nature of the "immature testis (stage 1)" , so called by the authors. Accordingly, a reinvestigation was attempted on gonads from fish of varying sizes of the allied species, Inegocia meerdervoorti.
The fish were caught by drag-nets in the Sea of Amakusa, west of Kyushu, especially around Mogi, Nagasaki Prefecture, on December 6, 1965, and January 26, 1966. This species is more suitable as material than I, crocodilia, since although the haul of I, crocodilia measuring less than 20 cm in total length is limited by the meshes of the net used in the East China Sea, the catch of I, meerdervoorti is not subject to any such restriction in the Sea of Amakusa.
Before proceeding further, the writer would like to express his sincere gratitude to Dr. Tokiharu Abe of the Tokai Regional Fisheries Research Laboratory and to Dr. Tadashige Habe of the National Science Museum for their valuable cooperation in collecting the material for this study.
Specimens varying from 7.5 to 39.5 cm in total length were divided into 7 size-groups with 5 cm grade of differences and gonads of 3--5 fish from each group were sectioned transversely for histo logical studies. that in the gonad of this species, there is no testicular phase without ovarian elements (Aoyama's stage 1) preceding the occurrence of immature bisexual phase (Aoyama's stage 2), and that, although Aoyama et al., reported that in Inegocia crocodilia a testicular phase occurred prior to the immature bisexual phase, the bisexual phase is preceded by an ovarian phase in the present species.
Furthermore, before the occurrence of the ovarian phase, the gonad exhibits another bisexual phase. Therefore, in I. meerdervoorti, the gonad experiences two different bisexual phases during the course of its development.
It seems likely that the article of Aoyama et al, deals with only those changes taking place in the gonad of I, crocodilia after the second bisexual phase.
Owing to the lack of specimens measuring less than 20 cm, these authors appear to have missed the gonads outer side (Fig. 1, ts) , The testicular tissue ciated with ovarian stroma and the vas def erens along the outer edge of the testis is filled with spermatozoa ( Fig. 10) enlarged with increase in size of the fish, is located toward the dorsal end of the gonad near the mesentry (Figs. 6, 7, ts) . A majority of numerous testicular folds have transformed into tubules so that the testis appears sievelike in section (Fig. 13) .
In Inegocia meerdervoorti, it seems likely that the testes in the first and second bisexual phases are of the different origin.
When the testis in the first bisexual phase undergoes degeneration after ceasing to function, the gonad begins to develop as an ovary, when fully developed, the ovary may ovulate (Fig. 5 is referable) , or eggs may degenerate without ovulation.
After this, however, the testis in the second bisexual phase is formed from a primordium different from that in the first bisexual phase (Fig. 12, tp) . It may flourish and actively produce spermatozoa for a period of time but eventually ceases to function and undergoes degeneration.
After disappearance of the testis, the gonad seems to remain as an ovary for the rest of life of the fish (Fig. 9) .
It may be finally concluded that in certain platycephaloid fish such as Inegocia meerdervoorti, I, crocodilia, and perhaps also Rogadius asper undergoes protandric sex reversal and during the course of the inversion, bisexual phases occur repeatedly.
